Whether and how working memory disrupts or alters auditory selective attention is unclear. We compared simultaneous event-related potentials (ERP) and functional magnetic resonance imaging (fMRI) responses associated with task-irrelevant sounds across high and low working memory load in a dichoticlistening paradigm. Participants performed n-back tasks (1-back, 2-back) in one ear (Attend ear) while ignoring task-irrelevant speech sounds in the other ear (Ignore ear). The effects of working memory load on selective attention were observed at 130-210 ms, with higher load resulting in greater irrelevant syllable-related activation in localizer-defined regions in auditory cortex. The interaction between memory load and presence of irrelevant information revealed stronger activations primarily in frontal and parietal areas due to presence of irrelevant information in the higher memory load. Joint independent component analysis of ERP and fMRI data revealed that the ERP component in the N1 time-range is associated with activity in superior temporal gyrus and medial prefrontal cortex. These results demonstrate a dynamic relationship between working memory load and auditory selective attention, in agreement with the load model of attention and the idea of common neural resources for memory and attention.
Introduction
In a selective attention task, sensory perceptual processing of task-irrelevant stimuli is determined by ongoing task characteristics. The level of difficulty on a goal directed task has long been thought to be a major factor in attentional selectivity (Sabri, Humphries, Binder, & Liebenthal, 2013a) . More recently, the load theory of selective attention proposed that the type of mental processing imposed by the task, perceptual versus cognitive control, is equally important (Lavie, 2010; Lavie, Hirst, de Fockert, & Viding, 2004) . This model makes opposite predictions as to the effects of perceptual load and cognitive load on taskirrelevant information processing. Numerous studies, using behavioral and neuroimaging measures, have shown that indeed greater perceptual demand on a visual task is associated with reduced interference and successful selective attention, whereas higher demand on cognitive control (e.g., working memory, dual task) is associated with increased processing of irrelevant information (de Fockert, 2013; de Fockert, Rees, Frith, & Lavie, 2001; Kelley & Lavie, 2011; Rees, Frith, & Lavie, 1997; Schwartz et al., 2005; Xu, Monterosso, Kober, Balodis, & Potenza, 2011) . The effects of perceptual demand and working memory load on sensory processing of task-irrelevant visual distractors were observed as early as primary visual cortex (area V1) (Bahrami, Lavie, & Rees, 2007; Kelley & Lavie, 2011; Schwartz et al., 2005) .
This dissociation between perception and cognitive control has been proposed as evidence in support of the view that there are two distinct mechanisms of attention. According to the load theory, a passive perceptual selection mechanism is engaged under situations when perceptual resources are exhausted (high perceptual load) whereas an active mechanism of cognitive control is involved in maintaining current task goals and reducing additional processing of irrelevant information. When a primary task requires cognitive control operations, maintenance of task goals is consequently compromised due to limited executive control resources (Lavie, 2005 (Lavie, , 2010 Lavie et al., 2004) . A functional magnetic resonance imaging (fMRI) study that compared the effects of both perceptual and working memory load on neural activity to irrelevant information reported that higher perceptual demand (degraded faces) on a face-repetition detection task reduced processing of task-irrelevant simultaneously presented scenes in the parahippocampal place area (Yi, Woodman, Widders, Marois, & Chun, 2004) . In contrast to load theory predictions and previous reports, manipulation of memory load in Yi's study revealed similar levels of activation to the irrelevant scenes in both 0-back and 2-back tasks, suggesting a comparable competition between relevant and irrelevant information posed by the presented visual objects. An alternative explanation for the effects of load might involve hierarchical prediction processing models. In this context, differential activation in sensory cortex could be 
